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the manufacturer's recommended shelf life of 18 months and compared well with standard agar disk diffusion and broth macrodilution results. Imipenem concentrations measured by high-pressure liquid chromatography were acceptable through 15 months but declined in the breakpoint panels by approximately 50%o at 18 months. Between 9 months and panel expiration, 13 of 141 (9%Yo) of the MIC panel packages had moisture entry, as indicated by pink desiccants, with a resultant loss of imipenem activity of 32 to 100%0. It appears that the new manufacturing process produces MIC panels that are reliable for imipenem susceptibility testing until the labeled expiration date, provided that packages containing pink desiccants are not used.
Reliable in vitro testing of the susceptibility of clinical isolates of Pseudomonas aeruginosa to imipenem is of paramount importance to good patient care. Unfortunately, imipenem is labile in storage and during incubation at 35°C, making in vitro testing problematic (1) . Resistance among clinical isolates of P. aeruginosa to imipenem appears to be increasing (5, 7, 9) and must be differentiated from false resistance due to degradation of the compound in commercially prepared dry-format and frozen panels, in solutions stored at room temperature, and as found in previous studies, in commercially prepared predried broth microdilution panels (Sensititre; Radiometer America Inc., Westlake, Ohio) (8, 11) . Concern over drug degradation prompted the vendor to change the manufacturing process in an attempt to increase the stability of imipenem in Sensititre panels and to modify the expiration date to limit the shelf life of new panels from 24 to 18 months. In addition to a loss of potency over time, other potential factors affecting a laboratory's ability to monitor the reliability of testing of the susceptibility of organisms to imipenem are variations in lots of Mueller-Hinton (MH) broth, multiple passaging of the control strain of P. aeruginosa, and moisture in stored dry-format panels (6, 8, 11) . Moreover, the zinc concentration in MH agar has been shown to affect the MIC of imipenem for P. aeruginosa (2) (4, 10) .
Organisms. Eleven unique clinical isolates of P. aeruginosa collected at the Medical Center of Central Massachusetts and one P. aeruginosa control strain (ATCC 27853) were stored in multiple copies at -70°C in brain heart infusion semisolid agar (Difco Laboratories, Detroit, Mich.) and subcultured on Trypticase soy agar with 5% sheep blood (BBL) before each testing period. Organisms were selected to include those requiring a range of imipenem MICs from '1.0 to 16 ,ug/ml as determined by the Sensititre method at the time of purchase of the panels and 2.0 to 32 ,ug/ml as determined by broth macrodilution testing. These organisms (Table 1) were selected so that wells in the MIC panel containing low and higher imipenem concentrations (1.0 to 64 ,ug/ml) would be biologically assayed and that the performance of new and older panels could be measured for accuracy in correctly detecting both susceptible and resistant strains. Since the BP panels contain only two wells with 4 and 8 jig of imipenem per ml, there are fewer datum points within the range of these panels.
Inoculum preparation. Several colonies from overnight incubation on Trypticase soy agar-5% sheep blood plates at 35°C were suspended in demineralized water to match a 0. The MIC for this strain, which was resistant by disk diffusion and broth macrodilution testing, was in the susceptible range in 4 of 14 determinations by the Sensititre system. We cannot explain the phenomenon, but it could be due to instrument variability or a characteristic unique to this strain. Results bore no relationship to the age of the panels.
Imipenem concentrations measured by HPLC correlated with labeled values for MIC panels tested at 1 h after reconstitution (Table 2) . HPLC measurements using the BP panels revealed similar results, but at 18 months a 50% decline in imipenem concentration occurred. After storage of the panels for 6 months in our laboratory, pink silica gel desiccants, indicating moisture, were found. Between 9 months and panel expiration, 13 of 141 (9%) of the packaged panels showed pink desiccants and would need to be discarded by a clinical laboratory. HPLC showed a marked decline in imipenem concentration in these panels, ranging from 68 to 5% of labeled concentration in the 64-jig/ml well. A corresponding decrease was seen in all the MIC panel wells, as illustrated in Fig. 1 .
Discussion. Since imipenem degrades more rapidly than many other antimicrobial agents, susceptibility testing using both frozen and dry-format broth microdilution panels has been problematic (1, 6, 8, 11 Thus, a 50% loss of imipenem activity would be difficult for a clinical laboratory to detect. This loss would be more likely to result in false detection of resistance when testing strains for which MICs are close to the 4.0-,ug/ml susceptibility BP.
The number of unusable panels, as indicated by the presence of pink desiccants in the packages, was high (9%) during the last 9 months of the panels' shelf life, suggesting that a change in manufacture or packaging may be necessary to decrease the entry of moisture. Laboratory staff should carefully inspect the desiccant package for a pink color, indicating contamination by moisture, and should not use these panels because of marked degradation of imipenem. In contrast to previous reports using older panels, we found that the currently manufactured panels provide reliable testing results with the control strain of P. aeruginosa (ATCC 27853) when stored under usual laboratory conditions for the manufacturer's recommended shelf life.
